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Case	study	

•  Perform	mul0-omics	analysis	

•  Example	query:	
Compared	pa*ents	with	Astrocytoma	(low	
grade	glioma)	with	those	with	Gliobastoma	
(GBM,	high	grade	glioma)	in	the	NCI	
REMBRANDT	study.	



Overview		

•  Register	
•  Login	
•  Naviga0on	
•  How	to	create	pa0ent	groups	
•  Group	comparison	using	gene	expression	data	
•  Group	comparison	using	copy	number	data	
•  Clinical	KM	plot	



G-DOC	
Plus	
front	
page	

Can	get	info	on:	
-  Disease	types	
-  Total	number	of	

studies	for	each	
disease	type	

	



First	0me	user	?	Register	

-  Register	with	Georgetown	Net	
ID	(or	any	other	email).		

-  -	You	will	get	an	email	with	a	
link.	Click	on	link	to	confirm	
registra0on	



Login	







Select	disease/data	of	interest	



Choose	between	pa0ent	and	cell	line	data	



Select	study	

Note:	If	you	click	on	“More”,	you	will	see	
complete	descrip0on	of	the	dataset	



Study	selected.	Let’s	now	create	some	groups	



This	page	allows	you	to	explore	the	clinical	data.	This	is	an	
online	shopping	type	of	experience.	Feel	free	to	check	
and	uncheck	the	boxes	on	the	leX	–	this	will	update	the	
pa0ent	numbers	in	the	table.	
	
e.g.	In	this	example	you	can	see	that	among	there	are	86	
Oligodendroglioma	pa0ents,	170	Astro	and	261	GBM	
pa0ents	



Let’s	save	the	Astro	and	GBM	pa0ents	

To	save	a	list	of	pa0ents,	click	on	the	hyperlinked	number,	and	select	“Save	ids	as	
list”.	Repeat	this	procedure	to	create	as	many	number	of	pa0ent	groups	as	
needed.	

	E.g.:	Click	on	“170”	to	save	Astro	pa0ent	list.	Click	on	“261”	to	save	GBM	
pa0ent	list	
	
Note:	“View	detailed	report”	shows	a	detailed	clinical	report	of	those	selected	
pa0ents.	



Enter	a	name	for	the	list,	and	click	“Save”	



Now	we	want	to	compare	the	Astrocytoma	pa0ents	
with	GBM	pa0ents	

Go	to	Study	Op0ons	->	Group	comparison		



Select	the	two	groups	

Select	baseline	group	(less	screwed	up	
group),	comparison	group,	and	sedngs	
for	the	comparison	analysis.	
	
Click	“Submit	analysis”	
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Compare	two	groups	using	gene	
expression	data	

STEP	1	



Once	you	click	“submit	analysis”,	you	will	be	
re-directed	to	the	“No0fica0ons”	page.	Once	
the	status	is	“Complete”,	click	on	“Group	
comparison”	



Results	of	group	comparison	

These	are	the	results	of	the	group	
comparison	–	shows	list	of	1015	
Differen0ally	expressed	genes	(DEGs)	
	
You	can	sort	this	table	based	on	any	of	
the	columns.	
	
In	this	example,	they	are	sorted	based	
on	fold	change	



Discussion	

•  One	of	the	most	down-regulated	gene	RHOF	
– 5	fold	under-expressed	in	the	GBM	group	
compared	to	the	Astrocytoma	group.		

– From	literature:	RHOF	is	down	regulated	in	GBM	
pa0ents	through	the	over	expression	of	their	
ac0vators		

•  MLNR	:	also	4	fold	under	expressed	in	GBM	
– Literature:	Similar	changes	in	expression	in	MLNR	
were	found	in	low-grade	gliomas	of	Chinese	
pa0ents		



Save	gene	and	reporter	list	

1.	Select	all	
results	

2.	Save		
a)	gene	list	
b)	reporter	list	

AstroVsGBM.Rep	



Study	op0ons	->	Classifica0on	



Perform	PCA	

Select		the	two	
groups	of	interest	
group	

Select	the	reporter	
list	saved	in	the	
previous	step	



PCA	results	

Classifica0on	analysis	
showing	decent	
separa0on	(but	some	
overlap	present)	



Compare	two	groups	using	copy	
number	data	

STEP	2	



Group	comparison	on	copy	number	data	

Select	baseline	group	
(less	screwed	up	
group),	comparison	
group,	and	sedngs	for	
the	comparison	
analysis.	
	
Click	“Submit	analysis”	



Results	of	group	comparison	

Showing	differen0ally	changed	
cytobands.	Top	results	
-  8q	arm	
-  7p	
-  10q	



Chromosome	instability	index	(CIN)	
Study	op0ons	->	Chromosome	instability	index	



Perform	CIN	analysis	



CIN	heat	map	
Click	on	CHROMOSOME	number	to	see	CYTOBAND	heat	map	

-		Click	on	Chromsoome	8	
-  Shows	this	CYTOBAND	heatmap	
-  The	two	groups	(relapse,	no	

relapse)	are	separated	by	green	
line	

	
-  Black	color	=	no	instability	

(normal)	
-  Red	color	indicates	instability		
-  Darker	the	red,	higher	the	

instability	



Discussion	

•  Conclusion	from	group	comparison	results	and	
CIN	heatmaps	
– high	level	of	chromosomal	instability	chromosome	
8q	arm		
•  Aberra0ons	in	the	8q	arm	in	Astrocytoma	pa0ents	are	
known	in	literature		

– Also	lists	7p	and	10q	regions	
•  7p	and	10q	regions	are	known	to	be	highly	amplified	in	
GBM	pa0ents		



Compare	two	groups	using	clinical	
data	(Survival	analysis)	

STEP	3	



How	to	do	a	clinical	KM	plot	
From	either	the	home	page,	or	the	current	page	you	are	in,	go	to	Study	op0ons	-	>	
KM	Clinical	plot	



-  Select	pa0ent	group(s)	of	interest		
using	the	“add”	bujon	

-  Select	endpoint	
-  Click	“plot”	

astro	
Gbm	
	
	
	



Clinical	KM	plot	results	

-  Shows	that	GBM	(high	grade	
tumor)	pa0ents	have	worse	
survival	than	Astrocytoma	(lower	
grade	tumor)	

-  This	is	the	expected	result	
-  P-value	from	log	rank	test	<	0.05	



Conclusion	

•  G-DOC	Plus	enables	users	to	
– generate	new	hypotheses	from	exis0ng	data		
– perform	such	in	silico	meta-analysis	of	disparate	
studies.		

•  There	is	added	value	in	obtaining	new	insights	into	
the	e0ology,	diagnosis,	treatment,	and	preven0on	of	
diseases	from	re-analyzing	published	datasets		



General	0ps	
•  G-DOC	Plus	works	best	is	you	don’t	use	the	back	bujon	in	the	

web	browser	repeatedly.	
•  Once	you	select	a	study,	most	tools	will	be	easily	available	

from	the	the	top	menu	bar	inside	G-DOC	Plus.	



Clearing	cache	
•  If	the	G-DOC	web	page	does	not	respond	aXer	several	seconds,	try:	

–  refreshing	the	page.	
–  Log	out	and	log	back	in,	and	try	again	
–  If	the	above	two	do	not	work,	its	possible	that	your	web	browser	cache	may	

need	to	be	cleared	
•  For	Google	chrome,	go	to	Sedngs	->	Show	Advanced	Sedngs	->	Under	“Privacy”,	select	

Clear	Browsing	data	
•  For	Mozilla	Firefox,	go	to	Preferences	->	Advanced	->	Network	->	Under	“Cached	Web	

Content”	->	Clear	now	
	

Google	chrome	 Mozilla	Firefox	



•  We	are	working	hard	to	improve	G-DOC	Plus.	
Please	feel	free	to	email	your	ques0ons	and	
comments	(no	homework	ques0ons	please)	to	
us	at	:gdoc-help@georgetown.edu	


